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Shrub up to 1 meter high or more; stems

slender, subterete, glabrous or sparingly and

minutely pubescent near the nodes; leaf blades

ovate-lanceolate to ovate, up to 7 cm long and

3.5 cm wide, acuminate (the tip blunt), nar-

rowed at base and decurrent (petiole up to 1

cm long), entire, glabrous above, beneath spar-

ingly barbate in axils of veins; flowers borne in

axillary and terminal clusters, often crowded

and numerous;, bracts linear, about 1 cm long

and 1 mmwide, minutely and sparingly hirtel-

lous, ciliolate, often beset with long scattered

marginal hairs up to 1 mmlong; bractlets subu-

late, about 5 mmlong, minutely hirtellous;

calyx 4-5 mmlong, the segments puberulous,

lanceolate, 3.5 mmlong, 1.5 mmwide, acumi-

nate; corolla scarlet, puberulous without, 2.5

cm long, the tube 5 mmin diameter at mouth,

the lips subequal, about 13 mmlong, the pos-

terior one minutely 2-lobed at apex, the an-

terior one 3-cleft nearly to middle, the lobes

oblong, rounded; stamens about equaling the

upper lip, the anthers 2.5 mmlong, the cells

parallel, unequally attached to the connective;

capsule 1 cm long and 5 mmin diameter, nar-

rowed to a solid stipitate base 5 mmlong, gla-

brous, 4-seeded; seeds reddish brown, slightly

flattened, about 2.5 mmbroad, tuberculate.

Type in the U. S. National Herbarium, Xo,

208675, collected at Manzanillo, Colima, Mexi-

co, December 1 to 31, 1890, by Edward Palmer

(no. 946). Besides a specimen from the same
locality {Ferris 6034), the following additional

material has been examined

:

Michoacan: Coalcomdn, Hinton 12620,

15845, 16104.

Morelos: Xochitepec, Lyonnet 1173, 1515,

2652.

Mexico: Temascaltepec, Hinton 5190.

The present species is closely allied to /.

mexicana but differs in its narrow bracts and

bractlets, these definitely exceeding the calyx.

On the basis of Palmer 946 it was described by

Dr. J. N. Rose 2 long ago, but no species name
was given it by him. The more ample recent

material above cited agrees closely.

2 Contr. U. S. Nat. Herb. 1 : 349. 1895.

BOTANY.

—

Two zoophagous species of Acrostalagmus with multicellular Desmidi-

osporsi-like chlamydospores. 1 Charles Drechsler, Bureau of Plant In-

dustry.

Considered collectively, the fungi that

under terrestrial conditions attack actively

motile eelworms after the usual manner of

parasites, by invading them with germ tubes

from affixed or ingested conidia, show more
than an ordinary degree of morphological
distinctiveness. The zoopagaceous form I

described earlier (2) as Euryancale saccio-

spora bears curiously appendaged conidia

on lateral branches of bizarre outward
shape. In the helicoid modification of their

distal portions, as also in the close septation

of these portions, and in the production on
them, mostly laterally, of plural sessile

conidia, the conidiophores of my Merista-

crum asterospermum (3) embody features

thoroughly alien to the more familiar in-

sectivorous members of the Entomophthor-
aceae. The* somewhat similar conidophores
of the hyphomycetous parasite I named
Meria coniospora (4), which in their trans-

verse septation and in their production of
1 Received August 8, 1942.

conidia on slender sterigmata arising singly

from the delimited segments show curious

analogy with promycelia of the rusts as well

as with the basidia of Auricularia, appear to

have no parallel among the Mucedinaceae
except in Meria Laricis Vuillemin [

= Harti-

giella Laricis (Hartig) Lindau], a fungus

whose sporulation was held very unusual

both by Vuillemin (8) and by Lindau (5).

Harposporium anguillulac Lohde (6) as set

forth by Zopf (9) offers marked individ-

uality in its globose conidiiferous branches

and curious sickle-shaped conidia. Globose

conidiiferous branches and conidia of pecu-

liar design likewise give distinctive char-

acter to the three congeneric parasites which

I presented as new species under the bi-

nomials H. helicoideS) H. oxycoracum, and

H. diceraeum (4).

On the other hand no exceptional dis-

tinctiveness attaches to the four nema-
tode-dest roving parasites I described as

Acrostalagmus bactrosvorus, A. obovatus.



344 JOURNALOF THE WASHINGTONACADEMYOF SCIENCES VOL. 32, NO. 11

Cephalosporium balanoides, and Spicaria

coccospora (4). With respect to the mor-
phology of their conidial apparatus these

species show close correspondence with

the rather numerous group of entomo-
genous fungi that in large part have been

subsumed under the same genera; the

correspondence, indeed, appearing rather

clearly presumptive of an intimate taxo-

nomic relationship. Further evidence in

favor of such a relationship is supplied by
two similar hyphomycetous parasites that

have come under my observation, one at-

tacking eelworms, the other attacking

rotifers.

The former parasite made its appearance

in a maizemeal-agar plate culture that

after being occupied by a species of

Pythium had been further planted with a

few pinches of leaf mold gathered in Arling-

ton, Va., on January 7, 1941. A species of

Bunonema introduced with the forest ref-

use, and like other representatives of the

genus feeding only on the surface of agar

plates, had multiplied steadily during the

first four weeks to attain a population of

approximately 2000 individuals. Scattered

specimens were then observed succumbing
to fungus infection. Additional animals

were found dead on successive days, until

by the end of another week all active in-

dividuals of the species were exterminated.

Owing to optical difficulties it was not
possible to observe the entrance of the

fungus into the animal host, or to follow

the progress of mycelial invasion. After an
infected eelworm had died, however, and
been largely expropriated of its globulose

degenerating contents, the fully developed
assimilative mycelium became plainly visi-

ble. In many instances, a single filament,

rather closely septate and bearing some
few lateral branches, extended the entire

length of the animal's body (Fig. 1, A, B),

while in other instances two main filaments

could be recognized (Fig. 1, C). From this

decidedly meager mycelium two" or three

branches were soon pushed through the

host integument to develop externally as

colorless fertile hyphae (Fig. 1, A, a; B, a,

b). The fertile hyphae that came to project

into the air by virtue of an erect or ascend-

ing posture, as also the aerial terminations

of similar hyphae procumbent in their

proximal portions, often bore two, three, or

four flask-shaped conidiiferous branches in

verticellate arrangement at the distal end

of one or more of their constituent segments

(Fig. 1, A, b; C, a; D; E; F). Somewhat less

often conidiiferous branches were borne

singly on aerial portions of fertile hyphae
(Fig. 1, C, a; D), while in procumbent por-

tions they almost invariably arose singly

and erect to present more nearly the ap-

pearance of autonomous conidiophores (Fig.

1, G). Regardless of posture and position,

each flask-shaped branch produced at its

tip usually from 5 to 15 small, hyaline, ir-

regularly angular conidia (Fig. 1, H), which

remained attached in a cohering cluster.

In addition to the conidial apparatus'

just described the fungus was occasionally

found producing knots of yellowish-brown

thick-walled cells within the agar culture

medium underlying the body of a parasi-

tized nematode. Some of these knots, or

chlamydospores, if such they may be called,

consisted of only three or four enlarged

globose cells, which from their linear ar-

rangement obviously represented distal

segments of rather short hyphae that after

emerging from the animal's body had di-

rected their growth downward into the

subjacent culture medium (Fig. 1, C, b). In

the larger specimens three or four cells

were likewise often present in a single row,

but here they merely formed a stalk on

which was borne distally an expanded part

composed of 10 to 15 cells in sarciniform

arrangement —the whole structure usually

having a flattened clavate shape (Fig. 1,

B, e). The colored cells of the chlamydo-

spores, unlike the colorless cells of the fertile

hyphae, contained numerous small globules

of apparently somewhat oily character.

Development of submerged multicellular

resting bodies supplementary to the pro-

duction of hyaline aerial conidia on flask-

shaped terminal or lateral branches has

not been seen in any material of Acro-

stalagmus bactrosporus, A . obovatus, Cephalo-

sporium balanoides, or Spicaria coccospora.

Among the other hyphomycetes that I have

observed attacking nematodes after the
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Fig. 1.

—

Acrostalagmus goniodes, drawn to a uniform magnification with the aid of a camera lucida;

X 1,000 throughout. A, Specimen of Bunonema sp. killed by the parasite; from the assimilative my-
celium two branches, a and 6, have been put forth externally; /> has given rise to an erect conidiophore.
B, Specimen of Bunonema sp. killed by fungus and almost depleted of its contents; the assimilative
mycelium has put forth three external hyphae, a, b, c; the hypha c has given rise to an abortive ehlamy-
dospore, d, and to a well developed chlamydospore, e. (\ Anterior portion of parasitized Bw
host; from the assimilative mycelium an erect conidiophore, o, has grown out. together with a sub-
merged branch, b, on which a small chlamydospore has been formed. /). An erect conidiophore. K, F.

Portions of ascending conidiophores. G, Prostrate hypha bearing two erect conidiiferous branches.
H, Conidia, showing variations in size and shape.
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usual manner of parasites only Harpo-
sporium anguillulae has been found produc-

ing resting bodies to supplement its hyaline

conidia, the resting bodies in this species

being formed, however, within the animal

host through modification mostly of inter-

calary cells in the assimilative mycelium.

Apart from the development of chlamydo-

spores by the Bunonema parasite, produc-

tion of submerged multicellular resting

bodies was noted in a culture prepared early

in December, 1932, for the purpose of ob-

taining chytridiaceous fungi destructive to

root-rotting species of Pythium. The culture

in question was started by planting P.

ultimum Trow on maizemeal-agar in a Petri

dish. Several days later it was further

planted by adding a small quantity of pot-

ting soil from a greenhouse in Washington,
D. C.j and, moreover, was flooded with

about 1 cc of sterile water. A small species

of rotifer, evidently introduced with the

soil, soon began to multiply in the thin

layer of free water. At first its population

increased without hindrance, but after some
weeks had elapsed periodic examinations

never failed to show many specimens newly
killed by a parasitic fungus. The same
fungus later came to light as a parasite of

small rotifers in a maizemeal-agar plate cul-

ture that had been planted with a decaying

watercress (Rorippa nasturtium Rusby) leaf

taken from a commercial watercress bed
near Woodstock, Va., on May 13, 1938.

Individual rotifers killed by the fungus

were usually found each with its head and
tail strongly retracted; its rounded body,

often less than 75^ in diameter, then show-
ing little of the shape distinctive of living

specimens (Fig. 2, A). The fleshy interior

was permeated with a hyaline branching

mycelium, composed of hyphae which at

intervals were constricted in a manner
somewhat suggestive of the haustorial fila-

ments ascribed by Couch (1) to various

species of Septobasidium, including, for

example, his S. purpureum. The upper sur-

face of the dead animal was usually over-

grown abundantly with erect or ascending

hyaline conidiophores whose axial filaments

bore flask-shaped conidiiferous branches,

mostly in whorls of three, immediately be-

low the several septa dividing them trans-

versely (Fig. 2, A, a, b, c). The oblong

colorless conidia (Fig. 2, B) formed at the

tip of each flask-shaped branch, as well as

at the tip of the tapering cell terminating

each axial filament, remained attached in a

cohering cluster. On the under side of the

dead animal the assimilative mycelium
would put forth into the agar substratum
short filaments (Fig. 2, A, d) that some-
times concluded their development by giv-

ing rise terminally to a yellowish, thick-

walled, globose structure either continuous.

(Fig. 2, A, e) or uniseptate (Fig. 2, A, f).

Usually, however, the short filaments pro-

duced a much more distinctive structure

consisting of 8 to 15 thick-walled, yellowish

or brownish cells, filled with globuliferous

contents and arranged, for the most part,

in a single layer (Fig. 2, A, g-n). When
viewed flatwise these structures in some in-

stances presented a rather smoothly circular

or smoothly elliptical peripheral outline,

while in other instances the marginal out-

line was characteristically lobate.

Despite their more pronounced differ-

entiation it is believed that the submerged
multicellular bodies produced abundantly

by the rotifer parasite are truly homologous
with the submerged multicellular chlamydo-

spores of the Bunonema parasite. A con-

vincing homology is likewise evident with

respect to the more commonplace aerial

conidial apparatus whereby the two fungi

are readily recognized as species of Acro-

stalagmus presumably related closely to the

congeneric nematode-destroying forms, A.

bactrosporus and A. obovatus, even though in

the latter forms no accessory type of repro-

duction has been observed. An association

of two types of asexual reproduction cor-

responding at least approximately to those

here concerned was made known more than

half a century ago by Thaxter (7) in the

original descriptive account of his Desmidio-

spora myrmecophila, a remarkable fungus he

found growing out of a large ant on the

under side of a rotting log in Connecticut.

The hyaline septate mycelium *of this ento-

mogenous form was set forth as giving

rise at the apex of subulate basally inflated

basidia to hyaline subfusiform microconidia
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12/i long and 2 to 2.5/* wide. Since the

branches that Thaxter designated as basidia

in accordance with an older usage are

clearly equivalent to the phialides of more
recent authors, the conidia produced on

them offer obvious homology with the aerial

conidia of both the Bunonema parasite and
the rotifer parasite. Aside from the hyaline

microconidia, Thaxter attributed to D.

myrmecophia the production of curious

macroconidia —terminal, flat, short-stalked,

multicellular, thick-walled, reddish-brown

or fawn-colored bodies, dichotomously lobed

several times in succession, 12 to 14/* thick,

and measuring 68/* (maximum 90/*) pre-

sumably along the median axis and 80/*

(maximum 100/*) in the greater dimension

transverse to this axis. From Thaxter's

description and illustration it is evident

that these macroconidia strikingly resemble

the resting spores of the rotifer parasite in

many respects, as, for example, in their

terminal origin on rather short hyphal
branches, in their brown coloration, in their

unusual dimensional proportions, and in the

flat, mostly uniplanar arrangement of their

numerous thick-walled component cells.

Differences of detail are, to be sure, present

in the much greater size and much more
pronounced lobation of the macroconidia

ascribed to D. myrmecophila.

In considering the essential nature of the

multicellular resting spores produced by
the rotifer parasite it seems significant that

although the animal host of this fungus has

nearly always been found succumbing on
the surface of agar plate cultures, the spores

in question were always formed under the

surface of the agar medium, while the asso-

ciated reproductive apparatus referable to

Acrostalagmus was always extended into

the air. In view of these circumstances the

multicellular spores must be regarded as

having developed in submerged positions

from normal preference rather than from
constraint. Despite their distinctive mor-
phology they would appear, therefore, to

represent chlamydospores rather than co-

nidia, and may appropriately be reckoned in

the same category with the similarly yellow-

ish or brownish, thick-walled, globuliferous

chlamydospores of Harposporium anguillu-

lae and Arthrobotrys oligospora Fres. If

analogy is not misleading, the remarkable
macroconidia of Desmidiospora myrmeco-
phila may likewise be more nearly equiva-

lent to chlamydospores than to true conidia.

Since much porous absorbent material is

often found on the under side of rotting

logs, a habitat like that of Thaxter's fungus
might during dry periods permit aerial

conidia to be formed in positions where
during wet spells opportunity is afforded

for the production of submerged reproduc-

tive bodies.

It is not evident at present that in the

group of zoophagous fungi here concerned

the production of chlamydospores, even of

very distinctive chlamydospores, can be in-

terpreted as an indication of taxonomic
separateness. Accordingly the Bunonema
parasite and the rotifer parasite are de-

scribed as new members of the genus
Acrostalagmus.

Acrostalagmus goniodes, 2 sp. nov.

Mycelium nutritum hyalinum, parve ramo-

sum, septatum, intra vermiculos nematoideos

viventes evolutum, ex hyphis filiformibus

1.5-3/* crassis constans. Hyphae fertiles extra

animal emortuum evolutae, incoloratae, re-

pentes vel ascendentes vel erectae, axe sim-

plices vel parvulum ramosae, vulgo 50-500/*

longae, 1.2—2.5/* crassae, in cellulis 7—18/*

longis consistentes, quarum quaedam 1-4

ramulos conidiferos (phialas) ferunt; ramulis

conidiferis saepe 2-4 verticellatis, lageniform-

ibus, 10-20/t longis, basi 1.2-2.3/* crassis,

quoque sursum in sterigma .5/* crassum abe-

unte et ex apice ejusdem 5-15 conidia deinceps

gerente; conidiis cohaerentibus, hyalinis. ro-

tunde polygoniis, plerumque 1.3—2.1/1 diam.

Chlamydosporae in materia subjacent] ori-

undae, ex hyphis immersis leniter latescentes.

flavidae vel fulvae, parte ulteriore sarcini-

formes, omnino 12-30/* longae, 6-15/* latae.

3-18 cellulis constantes.

Vermiculos nematoideos speciei Bunone-

matis enecans habitat in humo silvestri in

Arlington, Virginia.

Assimilative mycelium hyaline, somewhat

branched, septate, growing within living

2 y<wi&8ris
}

angular, having reference to the
shape of the conidia.
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Seal.

C.Drechsler
del.

Fig. 2.

—

Acrostalagmus tagenophorus, drawn to a uniform magnification with the aid of a camera
lucida; X 1,000 throughout. A, Specimen of rotifer killed by the fungus. Three conidiophores, a, b, c,

have been extended into the air; a and b are shown with conidial clusters attached, whereas c is shown
in denuded condition. Into the underlying material have been extended eleven outgrowths, namely:
a young hypha, d; two hyphae bearing poorly developed chlamydospores, e, f; eight hyphae bearing
well developed chlamydospores, g-n, of which seven, g-m, are shown flatwise, whereas one, n, is shown
edgewise. B, Conidia, showing variations in size and shape.
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nematodes, and consisting of filamentous hy-

phae 1.5 to 3jU wide. Conidiophorous hyphae

formed outside of the dead animal host, creep-

ing or ascending or erect, colorless, their axial

filaments simple or sparingly ramified, com-

monly 50 to 500/z long, 1.2 to 2.5/jl wide, and

consisting of segments 7 to 18/x long, of which

some bear 1 to 4 conidiiferous branches

(phialides); conidiiferous branches often ar-

ranged verticellately, flask-shaped, 10 to 20/z

long, 1.2 to 2.3/z wide at the base, each taper-

ing distally into a sterigma ,5/jl wide whereon

5 to 15 conidia are formed one after another

to cohere in a head; conidia colorless, rounded

polyhedral, mostly 1.3 to 2.1fx in diameter.

Chlamydospores formed in the material under-

lying animal host, each borne terminally on a

submerged hypha, its stalk-like proximal part

widening gradually into the sarciniform distal

part, yellowish or yellowish brown, altogether

usually 12 to 30^ long, 6 to 15/x wide, and com-
posed of 3 to 18 thick-walled cells.

Destroying nematodes belonging to a spe-

cies of Bunonema it occurs in leaf mold in

Arlington, Va.

Acrostalagmus tagenophorus, 3 sp. nov.

Mycelium nutritum hyalinum, ramosum,
septatum, intra viventia animalcula rotifera

evolutum; hyphis hie illic constrictis, 1-4//

crassis. Hyphae fertiles extra animal emor-

tuum evolutae, erectae vel ascendentes, in-

coloratae, axe simplices vel parce ramosae,

vulgo 50-250/x longae, magnam partem 1.8-

2.5;u crassae, in cellulis plerumque 15-30/x

longis constantes quae vulgo 3 (rarius 1 vel

2) ramulos conidiferos (phialas) verticellatos

sursum ferunt; ramulis conidiferis lageniform-

ibus, plerumque 10-15/x longis, basi 2.5-3.5//

crassis, sursum in sterigma ,5/jl crassum abeunt-

ibus, 5-15 conidia deinceps gerentibus; conid-

iis hyalinis, ellipsoideis vel rotunde oblongis,

plerumque 3.5-4// longis, 2-2.5// crassis. Chlam-
ydosporae in materia ambienti vel subjacenti

immersae, ex hyphis fumadis 5-25// longis 2-3//

crassis ortae, terminales, fulvae vel olivaceae,

applanatae, subdisciformes vel margine ali-

quid lobosae, vulgo ex 8-15 cellulis constant-

es, plerumque medio 15-20// longae, 18-30//

latae, 8-10// crassae.

Animalia rotifera necans habitat in humo
3 Tay-qvov, pan for frying, having reference to

the shape and attachment of the chlamydospores;
and (fropko), to bear.

pingui in Washington, D. C, et in foliis

Rorippae nasturtii putrescentibus prope Wood-
stock, Va.

Vegetative mycelium colorless, branched,

septate, developing within living rotifers, con-

sisting of hyphae 1 to 4// wide, which here and

there are rather markedly constricted. Conidi-

ophores rising erect or ascending from the dead

animal host, colorless, their axial filaments

simple or sparingly branched, commonly 50 to

250// long, mostly 1.8 to 2.5// wide, composed

of segments usually 15 to 30// long which at

the distal end commonly bear 3 (less often 1

or 2) conidiiferous branches (phialides) in ver-

ticellate arrangement; conidiiferous branches

flask-shaped, mostly 10 to 15// long, 2.5 to

3.5// wide at the base, terminating in a sterig-

ma .5// wide, on which 5 to 15 conidia are

formed one after another to collect in a coher-

ing head; conidia colorless, prolate ellipsoidal

or rounded oblong, mostly 3.5 to 4// long and

2 to 2.5// wide. Chlamydospores formed termi-

nally on smoky hyphae often 5 to 25// long and

2 to 3// wide, in positions under the surface of

the material surrounding or underlying the

dead animal host, flat disc-shaped or often with

somewhat lobate margin, commonly consist-

ing of 8 to 15 thick-walled cells, along the

median axis measuring 15 to 20//, in the greater

dimension transverse to this axis measuring

18 to 30//, in thickness measuring 8 to 10//.

Destroying rotifers in rich soil in Washing-

ton, D. C, and in decaying leaves of Rorippa

nasturtium near Woodstock, Va.
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